Abstract. The article begins with analytical review of the works performed from 1940 up to nowadays, concerning the phenomenon of autohesion in the powders of inorganic compounds. The issues of terminology are concerned, the difference is discussed between the phenomena of autohesion, adhesion, and cohesion. Three groups of the components of autohesion forces are considered: van der Waals and electrical forces, cohesion and capillary forces and mechanical cohesion, as well as internal and external factors affecting these forces. The second part of the article is devoted to the results of experiments performed to study the influence of the autohesion forces on the properties of friable inorganic powder materials. In particular, the rheological properties of powders were studied by static and dynamic methods on four kinds of electrocorundum powder with similar particle size and particle size distribution corresponding to the class of grinding powders F1200 according to FEPA standard. Special attention is paid to assessing the effect of humidity on technological properties of the powder, obtained by spray drying of ceramic slurry. This powder is widely used as a component of building mixes. The authors came to conclusion that detailed study is necessary of the autohesion effect on the parameters of friable systems for the rational choice of technological modes. The work can be useful for researchers and practitioners associated with the problems of processing, storage and transportation of powder materials.
INTRODUCTION
Powders or powder materials are a kind of friable materials. These are materials, consisting of many individual particles. Friable materials are also called granular or dispersed. The utmost sizes of powders are not exactly defined; the most common size ranges from 0.1 m to 500 m. In some industries, powder size limits may significantly differ from the average range. For example, in manufacturing refractories they call powders friable materials with particle size less than 4 mm [1] .
The autohesion of powder particles is a power interaction between the contacting particles, which prevents them from separation. Autohesion is determined by the tensile strength of contacts between powder particles [1, 2] . Autohesion is caused by the forces of different nature. The phenomenon of autohesion covers all possible types and forms of power interaction of the powder particles, regardless of the number of particles, their properties as well as causes and conditions of occurrence of this phenomenon.
The difference between autohesion and similar phenomena, such as adhesion and cohesion, is ambiguously defined by various authors. There are two common definitions of the differences between autohesion and adhesion:
The first definition is -autohesion is the power interaction of particles with each other (with no dif-ference between similar particles and a mixture of dissimilar powders), while the adhesion is the interaction of particles with the solid surface of macroscopic bodies [1, 3, 4, 7, [10] [11] [12] ;
The second definition is -the autohesion, unlike adhesion, is a power interaction (or bonding) of the particles with similar composition and structure, while adhesion -is the bonding together of dissimilar particles, or that of particles with a solid surface of macroscopic bodies [5, 6, 8, 9] . The first definition is accepted for further consideration.
There are also two definitions in the scientific literature denoting the cohesion phenomenon. First -cohesion is the chemical bond between atoms, ions, or molecules within a body that determines that body's ability to withstand external action.
When solid particles interact, cohesion can occur in the area of their direct contact [1, 12] . However, in a number of publications, there is another definition of powders cohesion. The second definition of cohesion is the power interaction of particles, ensuring their adhesion into agglomerates. At the same time, the power interaction is explained by the forces of various nature, rather than only by those of chemical bonds between molecules, atoms and ions [13] [14] [15] [16] . This definition of cohesion coincides with that of autohesion [1, 2] and can be considered synonymous. Therefore, in the article's text we will mean the first definition of cohesion.
Autohesion largely determines the technological properties of powders and other friable materials. The autohesion forces effect on the strength and rheological characteristics of friable materials and their compacts. The value of autohesion, in turn, is determined by a number of factors, such as: chemical composition and structure of the particle material, morphology, size distribution, humidity, the presence of surfactants, the method and conditions of forming blanks. Moreover, the particles' interaction becomes the stronger, the smaller is their size and becomes decisive in the nanoscale range. The particles autohesion prevents them from mutual movement and separation, thus increasing the ability of the powder to withstand shear and tensile forces. This fact is important in powder processing, since deformation, compaction, caking, flow and loosening powders is associated with the destruction of original structure and, consequently, with overcoming its strength [1] .
From the view point of technology processes autohesion can exert either positive or negative effects. Autohesion has a beneficial effect when it is necessary to reduce powders dispersion or prevent delamination of the powder mixture. On the other hand, in the process of powders mixing homogeneity can be significantly disturbed resulting from the formation of aggregates [1, 13, 14, 16] . In addition, the negative impact of autohesion manifested in the formation of powder billets, transportation and storage of powders. This is because the forces of autohesion promote caking and formation of vaulted structures, formation of arches on outflowing powders from bunkers and other containers [1, 11, 13, 14, [17] [18] [19] [20] .
Research of autohesion of powder materials, including those inorganic, is an urgent task for modern applied science, engineering and technology. This is explained by that the processing, storage and transportation of powders are widely used in various industries in the production of ceramics, refractories, concrete, composite materials for various purposes, biomaterials, electronics, food and cosmetics [1, 13, 21] . Main purpose of autohesion research is to predict the properties of powder materials and a rational technology of their processing, storage and transportation [1] .
FORCES OF AUTOHESION
The autohesion of a great number of powder particles consists of the forces of interaction of individual particles at the points of their contact. Besides, the autohesion is determined by the arrangement, shape and size of the particles. Thereby, the presence of a great number of contacting powder particles influences the magnitude of the forces of autohesion of individual contacts [1] .
The force required for separation of contacting particles is called the autohesion force. It differs considerably for various friable powder materials under different conditions. Therefore, the notion is used of autohesion ability which is a comparative characteristic denoting the intensity of the autohesion force for a particular granular material under certain conditions [1] . Autohesion ability relates to the main groups of properties of powder materials (Fig. 1) .
The autohesion force is the sum of forces of different nature, including the forces of molecular interaction (van der Waals forces and cohesion), electric forces (divided into Coulomb (electrostatic) and those caused by the potential difference of contacting particles), capillary forces and forces of mechanical cohesion. Autohesion of a certain friable powder material may be caused by the action of several forces simultaneously. Electric and capillary forces are the only which are mutually exclusive [1, 2] .
In general, the components of autohesion force are divided into three groups [1] :
The first group -van der Waals and electric forces are manifested spontaneously in the interaction of both individual particles and their clusters;
The second group -cohesive and capillary forces manifest under appropriate conditions: external mechanical force (for pressing the particles to each other) or presence of moisture in the friable powder material;
The third group -the forces of mechanical cohesion, manifesting themselves only on autohesion interaction of a great number of particles.
Analysis of the relationship between the particles' size and the order of autohesion force magnitude for different types of powder materials reveals the contradictory character of existing experimental data. The experimental results of various papers concerning the relationship between the average size of powder particles and their apparent density [22 show a general trend of decreasing the density with decreasing average particle size.
The critical particle size, below which the autohesion forces begin to play a dominant role in the structure formation of powder backfill differs for different authors by two orders of magnitude: from 150 microns for particles of loose building mixtures [23] to 0.2 microns for particles of oxide-nitride ceramic powder [24] . On average, the critical particle size at which the bulk density decreases sharply ranges of 50-60 m [25] . In classic works on autohesion, the average critical particle size is from 100 m [1, 15, 16] . Such significant difference can be caused by the complex mechanism of action of the forces of different nature. The complexity is additionally increased due to the fact that the interaction forces of particles depend on the properties of the particle' mate- Fig. 1 . Classification of the properties of powder materials (replotted regarding to the data from [2] ).
rial, their morphology, quantity and fractional composition [26, 27] .
In [17] the effect was studied of fractional composition of spherical glass particles (ranging from 5 to 42 microns in dm) on the apparent density. The studies were carried out both experimentally and by computer simulation using the discrete elements method [28] . It was concluded that for increasing the accuracy of predicting apparent density the van der Waals forces have to be taken into account, and in further studies it is necessary to analyze the effect of humidity and method of compaction. The influence of surface characteristics and material properties of the particles was not taken into account.
The authors of [28] [29] [30] [31] [32] experimentally studied the forces of molecular interaction of spherical particles of metal and ceramic powders using the atomic force microscopy. The main conclusion of these works consists in that the calculated and experimental data may differ by decimal order. The forces of molecular interaction between particles are determined not only by their chemical composition but also by the composition of absorption layer on their surface and its roughness. Therefore, the calculated values of molecular interaction forces are estimating.
In [33] the effect was studied in detail of electrostatic charging the surface of powder particles in the process of their mixing and grinding. A review was given of methods for determining the presence, sign and magnitude of electrostatic charge. It was concluded that the electrostatic interaction of particles can play a decisive role in the formation of structure of friable powders and lead to the formation of particle aggregates. The authors of [34] , who modeled the application of the powder layer on the working surface for selective laser fusion, emphasized the importance of taking into account the electric forces.
Analysis of publications concerning the forces of autohesion in friable powder materials showed, on the one hand, the importance and urgency of this matter, and on the other hand, the lack of systematic and statistically reliable data concerns the influence of autohesion forces on the structure and rheology of friable materials. This is especially true in the case of specific types of materials-ceramic, metal, polymer, dry building mixtures, composite, as well as for the dependence of the autohesion forces on the morphology of powder particles and their surface characteristics.
Molecular interaction forces
The forces of molecular interaction are divided into van der Waals and cohesion forces. These two components of autohesion force differ in the intensity and long-range interaction. The van der Waals component of the autohesion force has an average range value of 10 . Van der Waals forces act at a certain distance, while the cohesion forces manifest only on direct, so-called atomic contact of particles [1] .
Van der Waals forces manifest themselves mainly in the dry non-compacted friable powders. The magnitude of these forces depends on chemical composition, structure of interacting particles and the distance between them [1] . From the physical point of view, van der Waals forces are caused Potential energy of van der Waals interaction between two particles: So -the distance of stable equilibrium between the repulsion and attraction forces (replotted regarding to the data from [13] ).
by induced electrostatic attraction between molecules. Attraction occurs when electrons are grouped on one side of a molecule thus creating a temporary small negative charge on one side and a positive charge on the other. This is how the polar molecule is formed. The adjacent nonpolar molecule will also tend to become a polar molecule with opposite polarity on the side close to the polar one [13, 35] . Thus the forces of molecular attraction arise, called van der Waals forces. When the distance between the powder particles becomes very small, of the order of Angström, electron clouds associated with atoms and / or molecules of individual particles overlap and repulsive forces occur (Fig. 2 ) [13] .
Cohesion forces cause the interaction (adhesion) of molecules, atoms or ions within a single phase (homogeneous part of the system). The cohesive forces have the same nature as the forces acting between the elements of the structure inside the powder particles, i.e. the forces of chemical bond. For the appearance of cohesion it is not enough to create the direct contact of particles. In most cases, there are adsorption and oxide films on the particles' surfaces preventing the manifestation of cohesion. Therefore, it is necessary to apply an external force to the loose powder material to deform the particles and create the juvenile surfaces'. A cohesive power interaction occurs between juvenile surfaces of contacting particles [1] . Thus the so-called cohesive contact is formed when the forces of chemical bond appear between atoms, ions or molecules of two contacting particles on their juvenile surfaces. The regularities of the formation of cohesive contacts between solid crystalline particles were studied experimentally in [36] . Up to a certain threshold clamping force of the two crystals to each other, the strength of the contacts corresponds to that of van der Waals forces, i.e. does not exceed 10 -8 N. On further increasing the clamping force, the contact strength of the crystals increases. The autohesion force reaches 10 -7.
..10 -6 N. This increase in the strength of the contacts manifests the appearance of the cohesive component of autohesion.
Forces of electrical interaction
The forces of electrical interaction significantly contribute to the autohesion of friable powder materials. The magnitude of electric component of autohesion force may vary in the range of 10 to 1,000 kPa. In some cases, the forces of electrical interaction may exceed those of molecular interaction [1] . The forces of electrical interaction are divided into actual electrical and Coulomb (electrostatic) forces.
Electric forces arise on contact between the particles, when donor-acceptor processes occur resulting in a double electrical layer. The formation of a double layer in the contact zone is caused by electrical heterogeneity of the surface of contacting particles [1, 12] .
The electrostatic component of the autohesion force may be the result of friction which electrostatically charges the powder particles due to the transfer of electrons between the particles [37] . The most common electrostatic force is the Coulomb force, presenting the case when both contacting particles are charged [38] . With positive Coulomb force the particles repel each other, if the force is negativethere will be an attraction between the interacting particles. It is also worth noting that, like the van der Waals forces, electrostatic forces act at some distance. This distinguishes them from other components of the autohesion force of [37].
Capillary forces
During long exposure of friable powder in moist air or after introducing into powder a sufficient amount of liquid, the formation of adsorption layers of maximum thickness is accompanied by liquid accumulation in the gaps between the particles which are retained there by the surface tension forces. The liquid "cuffs", are formed limited by the meniscus of twofold curvature. The appearance of meniscus in the contact areas generates in addition to the listed above kinds of autohesion forces, one more system of forces caused by the surface tension of liquid and capillary pressure.
Resulting from the interaction of liquid molecules and the material of capillary wall (wetting by liquid capillary wall), as well as due to the action of surface tension forces of the liquid  its surface is bent, forming a concave meniscus. This leads to the appearance of capillary pressure P K and raising the liquid to the height H (Fig. 3a) . The P K value is directly proportional to the surface tension of liquid ó and inversely proportional to the capillary radius r k . Further, from the law of Laplace it follows that:
where  -interfacial angle.
In [39] it is shown that the total force pressing two identical spherical particles to each other caused by negative (Laplace) pressure in the liquid located in the gap between them (Fig. 3b) , as well as by the tightening action of surface tension is determined by the following expression:
where r P is the particles radius,  is the angle depending on the amount of liquid in the gap between the particles, r 1 and r 2 are the radii of meniscus curvature.
In fact, the meniscus surface is not circular, since its curvature is changed by gravity [40] , as well as by the wedging pressure of polymolecular adsorption liquid layer being in equilibrium with the meniscus [41] . However, the error allowed in the approximation of the meniscus profile by the arc of the circle is relatively small for particles with a diameter less than 1 mm [39] and, therefore, the total force tightening these particles can be determined by the formula (2) .
In friable powder materials the contacts are also possible of particles with different radius (Fig. 3d) , in the limit-the ball and the plane (Fig. 3e) , as well as the contacts of the cone top and plane (Fig. 3f ) and two planes (Fig. 3h) [42, 43] .
For the sphere -plane contact of the (Fig. 3e ) the force F is equal to [44] :
For the "cone top-plane" type contact (see Fig.   3f ) with a layer of liquid with the thickness of l between them, the force F is equal to [42] :
On contacting the particles with flat surfaces (Fig. 3g) , if the distance between them remains constant, the force F increases with r 1 , i.e. with increasing the volume of liquid in the contact zone [44] .
If instead of two particles, they consider separate aggregates of particles (Figs. 4a and 4b ) and the three-phase disperse system as a whole, which fragment is shown in Fig. 4b , then in each contact between the particles the menisci are formed, and the forces of capillary adhesion appear, which are called internal ones [45] . The capillary adhesion in such aggregates and systems is determined by the total value of internal forces of capillary adhesion acting between the particles. When all the internal pores of the aggregate are filled with liquid, this is a two-phase system, and the menisci form only on the outer surface of the aggregate (Fig. 4d) . The negative pressure created by these menisci results in the all-round compression of the aggregate by external capillary forces. With a large liquid content the menisci on the aggregate surface disappear, and the particles are held together by the surface tension together with other types of autohesion interactions.
Capillary adhesion is manifested if the friable powder material is held for some time in the air with a relative humidity of more than 60%. Thereby, the prevalence of capillary adhesion over the other components of autohesion is appreciable for the particles with a diameter of over 10 m [12] .
The authors of [46, 47] noted that capillary adhesion manifests itself already at hygroscopic humidity, thereby the bond between the particles being significantly weakened by the particles' surface irregularities [47] .
Mechanical forces
In addition to molecular, electrical and capillary forces, the properties of the friable powder material are also influenced by mechanical forces. These include forces caused by mechanical engagement of particles (Fig. 5a ) and also by mechanical interaction of adjacent particles. This interaction leads to the appearance of the so-called bearing force (Fig.  5b) [1] .
Mechanical engagement occurs when the shape of the particles deviates from the spherical shape. Increasing the particles' shape complicacy is accompanied by increasing probability of their mechanical engagement. The mechanical forces counteract external pressure and due to the weight of the powder particles include the supporting mechanical force. The role of the bearing force and reasons for its appearance are shown in Fig. 5b . To separate the particle II from the common layer, it is necessary to apply an additional force equal to the weight of the neighboring particles I and III resting on it [1] .
In [1] it is assumed that the value of the bearing force increases proportionally to the cube of the particle diameter. When determining the breaking Fig. 4 . Capillary structures in disperse systems: a -three-phase grain, b/ -three-phase globule, C -cellular-globular structure, d-two-phase grain (replotted regarding to the data from [45] ). strength or shear resistance of friable powders the force is consumed not only to overcome the of autohesion force, but also to move and displace the neighboring blocking particles. For particles of small size (less than 20 microns), this force is negligible. With the growth of particle size, the bear force increases and affects the strength characteristics of friable powder materials.
EXPERIMENTAL STUDY OF THE INFLUENCE OF AUTOHESION FORCES ON THE PROPERTIES OF FRIABLE INORGANIC POWDER MATERIALS

Comparative analysis of rheological properties of corundum powders
To assess the influence of the autohesion forces on the rheological properties of the alumina powders the study was carried out of powders rheology by static and dynamic methods. Four grades of electro corundum powder were selected for research having similar particle size and granulometric composition, corresponding to the grinding powders class F1200 according to FEPA standard,. Powders manufactured by different manufacturers are designated as: "type 1", "type 2", "type 3", "type 4". The powders particle size distribution was analyzed by backscattering laser radiation in aqueous medium using the Fritsch Analysette 22 laser Table 1 .
Determination of specific surface area and average powders particle size were determined by estimating the gas permeability using the Kozeny-Carman equation [48] . The method of measurement consists in determination of the passage time of a fixed air volume through the sample layer [49] . The measurement results are presented in Table 2 .
As can be seen from the measurement results (Tables 1 and 2 ) all four types of corundum powders practically do not differ in particle size distribution and average particle size. A significant difference is observed only in the specific surface area of the powder particles ( urements by gas permeability assessment). This may indicate a difference in the surface structure of the powder particles, i.e. the difference in the average number of the surface irregularities and defects. Apparent density and density after shaking, related to rheological properties of friable materials, were determined by the static method according to procedure described in [50, 51] . The apparent density was determined by measuring the mass of alumina with known volume collected after free uniform filling a stationary container with powder through a funnel in the absence of vibration followed by vibrating the container with powder. Thereby, the diameter of the funnel outlet was 5 mm, and the amount of powder used for one measurement was 10 cm 3 . The modes of vibration were as follows: amplitude -0.5 mm; frequency -50 Hz; the vibration time -60 s. The moisture content of the powders in all experiments did not exceed 0.01%. The results of these studies are presented in Table 3 .
The corundum powder "Type 4" has the maximum energy of 30.4 MJ before the avalanche. This parameter characterizes the magnitude of the force (energy) required to overcome the internal of autohesion forces and add mobility to the powder. The maximum energy value before avalanche for powders "type 1", "type 2", "type 3" is significantly lower and ranges from 7.4 to 11.5 MJ. "Type 4" powder is also characterized by the highest values of maximum angle before the avalanche, equal to 74.3 degrees, and the highest value of dynamic density, equal to 1.19 g/cm 3 . Using the data of the dynamic analysis of rheology for the presented corundum powders, one can assume that the parameter "maximum energy before avalanche" is correlated with "maximum angle before avalanche" and "dynamic density" parameters. The magnitude of these parameters can be used to estimate the magnitude of the of autohesion forces of friable material.
Comparison of the data on powders' rheological properties, obtained by static and dynamic methods (see Tables 3 and 4) shows that there exists some relationship between the apparent density and the maximum energy of the powder before the avalanche. Both of these parameters can indirectly characterize the autohesion forces operating in the friable material. These forces lead to the formation of agglomerates, thus reducing the apparent density relative to other powders of identical chemical composition and similar granulometry. Power autohesion prevents the avalanches during rotation of the friable material in the drum of the device, which results in higher maximum energy before the ava- lanche, the maximum angle before the avalanche and dynamic density. The comparative analysis of rheological properties of corundum shows that the autohesion force can considerably differ for the powders with identical chemical composition and similar particle size.
It is not enough to analyze the particle size distribution and specific surface area in order to characterize the rheological and technological properties of corundum powders within the size range studied. Therefore it may be necessary to assess the autohesion strength, both fully and its various components, such as molecular forces, electrical, mechanical cohesion forces and capillary forces in order to predict the behavior of such friable powder materials in technological processes..
Investigation of the relationship between capillary adhesion and rheological properties of the powder, obtained by spray drying of ceramic slurry
To assess the effect of moisture on technological properties of the powder, obtained by spray drying of ceramic slurry, used as a component of building mixtures, experimental studies were carried out to identify the relationship between the capillary adhesion and its rheological properties. The chemical composition of the powder sample is shown in Ta Fig. 6 shows the results of measuring the apparent density of the powder obtained by filling 150 g of powder into a glass with a capacity of 50 cm 3 from a funnel with an orifice diameter of 15 mm, set 10 cm above the edge of the glass, and then cutting the excess powder to the level of the glass edges. The same figure shows the dependence of the apparent density on the moisture by means of a gutter set at an angle of 60 degrees, since its measurement by the first method at a humidity of more than 16% was impossible. The apparent density of the powder decreased with increasing humidity up to 18% and then sharply increased. The dependencies, shown in Fig. 6 , were analyzed together with the data in Fig. 7 for the shear stress limit obtained with the help of penetration rheometer [52] in pressed powder samples at different humidity and relative samples density of: 0.95; 1.0; 1.05, and 1.1 g / cm 3 (porosity of samples respectively 62.3; 60.3; 58.3, and 56.3%). With increasing powder moisture at constant porosity the limit shear stress in the samples and, consequently, the capillary adhesion, increase, reach a maximum at humidity of about 18% and then sharply decrease.
Thus, the dependence on humidity of the capillary adhesion of the pressed powder and its appar-ent density, as well as the presence of extreme values of these properties at a certain "critical" humidity are similar to those observed in dispersions of non-plastic materials with continuous granulometry [53] . However, there are fundamental differences in these dependencies for the powders, obtained by spray drying of ceramic slurry.
The most important difference is that the "critical" humidity for these dispersions corresponds to the saturation of the pores of the friable material with liquid. This fact is explained by the difference in the regularities of adhesion in the dispersions of non-plastic and plastic materials. Unlike from the former elementary particles of the latter are the thinnest plates. It follows from the theory of capillary phenomena that on of particles' contact with flat surfaces (Fig. 3g) , with the distance between them remaining constant, the capillary adhesion force F increases with increasing curvature radius of the meniscus r 1 , i.e. together with the increasing the volume of liquid in the contact zone. Therefore, capillary adhesion in these systems increases up to the full saturation of the pores between the particles of the friable material, when the stepwise (in practice, more or less smooth) disappearance of the liquid -gas interface and internal forces of capillary adhesion take place.
Analysis of these data together with those concerning the pressing compaction of powders, obtained by spray drying of ceramic slurry reveals a certain contradiction in previously established relationship between the capillary adhesion and the resistance to compaction by pressing of disperse systems made of non-plastic materials [54] . For powder, obtained by spray drying of ceramic slurry, the improvement of compaction is correlated with the increase of capillary adhesion with humidity increase to its critical values corresponding to the transition of the system into a two-phase state. At the same time, this is not a consequence of the effect of "self-compaction" of dispersions. In particular, on free backfilling with increasing humidity to the specified limit, instead of the decrease, on the contrary, the porosity of the system increases. This means its loosening due to the formation of aggregates from powder granules obtained by spray drying of ceramic slurry under the action of capillary forces. Improving the powder compaction can be explained by a decrease in the internal friction forces in the system. This, in turn, is probably expressed in facilitating the sliding of plate-shaped particles over each other without breaking their bond, which is characteristic of plastic materials.
When compacting the dispersion of plastic material (with the particles being the thinnest plates as is the case in the powder in question) by pressures exceeding 10-20 MPa, the increased humidity contributes to this process by facilitating the sliding particles relative to each other without breaking their bond. Simultaneously the increase takes place of capillary adhesion and of plastic strength of the system. This continues up to the critical humidity values corresponding to the applied pressures, when further compaction of the system becomes impossible due to its approach to the two-phase state. One could expect that in this state, capillary adhesion should sharply decrease due to the menisci coalescence. However, in practice, this does not happen, since the pressure removal is followed by compulsory compression porosity caused by elastic expansion. The compression porosity, in turn, automatically preserves the action of in the full volume capillary adhesion. Thus, at critical values of the powder humidity the maximum of capillary adhesion is spontaneously set corresponding to the given system density. These specified humidity values are optimal from the viewpoint of the maximum cohesion in the system, its greatest compaction degree, as well as from the viewpoint of the greatest strength of annealed products [55] . Therefore, in practical use of the results obtained it is necessary to apply the discussed above understanding the role of optimal powder moisture as a critical humidity corresponding to the applied pressure and providing the transition of the system into a twophase state at the end of the pressing process.
SUMMARY
Experimental studies of the effect of particles characteristics of inorganic powders and their moisture on rheological properties of the friable material, as well as review of publications on the autohesion phenomenon in inorganic compound powders made it possible to come to the following conclusion: -autohesion has both positive and negative influence on technological processing of friable powder materials. So, autohesion acts favorably when it is necessary to reduce the dispersivity of powders or prevent the powder mixture from delamination. At the same time, by mixing powders due to autohesion the homogeneity of the mixture may be substantially violated by the formation of aggregates; -the magnitude of the autohesion forces is primarily determined by the particles size. On average, the autohesion manifests itself in friable materials, which consist of particles smaller than 100 m; -in addition to the particles size the magnitude of the autohesion forces is determined by a number of factors, such as: chemical composition and structure of the particle material, particle morphology, particle size distribution, humidity, the presence of surfactants, method and conditions of forming blanks; -with identical chemical composition and similar particle size distribution the strength of powders autohesion can considerably vary. Therefore it is not enough to analyze the particle size distribution and specific surface area in order to characterize the rheological and technological properties of corundum powders in the size range studied; -the capillary adhesion maximum is set spontaneously at critical values of the powder humidity and the corresponding humidity values are optimal from the point of view of maximum adhesion in the dispersed system, its greatest degree of compaction, as well as the greatest strength of the annealed products.
Summarizing the conclusions, one can conclude that the study of autohesion of the friable powder materials is an urgent task for modern applied science, engineering and technology. The main objectives of the study of the autohesion phenomenon can be the prediction of the properties of powder materials and the rational planning of technological of their processing, storage and transportation. 
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